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SPECIFICATION 

1. TITLE OF INVENTION 
Hybrid Integrated Circuit Device 

2. CLAIMS 

(1) A hybrid integrated circuit device, comprising a circuit board with a 
through hole having a specified shape formed in a desired portion thereof, a wire 
conductor provided at the first surface of this circuit board and extending from the edge 
of said through hole, a semiconductor chip having an electrode formed in a region in the 
center of one main surface that is the same shape as the shape of said through hole and 
the peripheral part of said main surface is secured to the second surface of said circuit 
board so that said electrode formation region coincides with said through hole, and a 
bonding wire passing through said through hole to connect said semiconductor chip 
electrode and said wire conductor. 

(2) The hybrid integrated circuit device recited in claim 1 , wherein an 
insulator is provided at the second surface of the circuit board; the insulator has a 
thickness greater than the thickness of the semiconductor chip, and a through hole with a 
shape larger than the external dimensions of said semiconductor chip is formed therein at 
a part corresponding to the securing location of said semiconductor chip on said second 
surface. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention pertains to a hybrid integrated circuit device (hereinafter 
"HIC") that mounts a semiconductor chip and external components on a circuit board. 
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FIG. 1(A) is a plan view showing the mounting part of a semiconductor chip on a 
circuit board in one example of a conventional HIC. FIG. 1(B) is a sectional view along 
line IB-IB in FIG. 1(A). 

In the drawings, (1) is a circuit board with an indentation (la) provided at one part 
of its surface, (2) is a plurality of wire conductors formed at the upper surface of the 
circuit board (1) so as to extend from the upper end of the side walls of the indentation 
(la), (3) is a semiconductor chip with a plurality of electrodes (not shown in drawing) 
formed at specified intervals altematingly along the edges of its first main surface and 
with its second main surface secured to the bottom of the indentation (la), (4) is a 
bonding wire connecting the semiconductor chip (3)'s electrode (not shown in drawing) 
with the corresponding wire conductor (2), and (5) is a chip coat consisting of a resin 
such as silicone, epoxy, etc. and spreading from inside the indentation (la) across part of 
the surrounding surface of the circuit board (1) and covering specified parts of the 
semiconductor chip (3), bonding wire (4), and wire conductor (2) and protecting the 
semiconductor chip (3) from external air. 

Incidentally, this conventional HIC is the so-called wire bonding type, in which 
the second main surface of the semiconductor chip (3) is soldere(^ to the bottom of the 
circuit board (l)'s indentation (la) and each of the semiconductor* chip (3)'s electrodes is 
connected to the wire conductor (2) corresponding to those electrodes by a bonding wire 
(4); so the mounting area of the semiconductor chip (3) on the circuit board ( 1 ) is larger 
than the area of the main surface of the semiconductor chip (3). Therefore it has the 
problem of being disadvantageous when the circuit board (1) requires miniaturization, as 
when an HIC is used in a watch or the like. In addition, the adhesion area between the 
chip coat (5) and the circuit board (1) is also large, so much stress is created inside the 
chip coat (5) due to the difference between the coefficient of thermal expansion of the 
circuit board (1 ) and the coefficient of thermal expansion of the chip coat (5), and the 
bonding wire (4) may break because of this stress, leading to the problem of bad 
reliability. The conventional means of solving this sort of problem is the so-called flip 
chip system, in which the semiconductor chip (3)'s plurality of electrodes all become 
projecting electrodes, and these projecting electrodes are simultaneously soldered to the 
wire conductors (2) corresponding to them. However, in this flip chip system the 
mounting area of the semiconductor chip (3) with its projecting electrodes on the circuit 
board (1) becomes identical to the area of the main surface of the semiconductor chip (3), 
so it is possible to miniaturize the circuit board (1 ), but the price of a semiconductor chip 
(3) with projecting electrodes is vastly higher than the price of a semiconductor chip (3) 
without projecting electrodes used in the wire bonding system. Also, it is not easy to 
simultaneously solder each projecting electrode of a projecting-electrode-type 
semiconductor chip (3) to the corresponding wire conductor (2) in a satisfactory manner, 
so manufacturing yield in the flip chip system is worse than manufacturing yield in the 
wire bonding system, and the manufacturing cost is also higher. These are defects. 

The present invention considered the defects described above, so its object is to 
provide an HIC that miniaturizes the shape of the circuit board and achieves a low price 
by improving the structure of a semiconductor chip and circuit board so as to reduce the 
semiconductor chip's mounting area on the circuit board while using the wire bonding 
system. 
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FIG. 2(A) is a plan view showing the mounting part of a semiconductor chip on a 
circuit board in an HlC that is one embodiment of the present invention. FIG. 2(B) is a 
sectional view along line IIB-IIB in FIG. 2(A). 

In the drawings, (1 1) is a circuit board with a through hole (11a) having a specific 
shape formed in a desired part thereof, (12) is a plurality of wire conductors formed at the 
first surface of the circuit board (1 1 ) so as to extend from the edge of the through hole 
(1 la), (1 3) is a semiconductor chip with a plurality of electrodes (not shown in drawing) 
formed within a region in the center of one main surface with the same shape as the shape 
of the through hole (11a); the peripheral part of the semiconductor chip (13) is bonded to 
the second surface of the circuit board (11) with adhesive so that the semiconductor chip 
(13)'s electrode formation region coincides with the through hole (1 l a). (14) is a 
bonding wire passing inside the through hole (1 la) to connect the semiconductor chip 
(13)'s electrode (not shown in drawing) with the corresponding wire conductor (12), and 
(15) is a chip coat consisting of a resin such as silicone, epoxy, etc. and covering from 
inside the through hole (1 la) to specified parts of the surrounding semiconductor chip 
(13)'s electrode formation region, bonding wire (14), and wire conductor (12) and 
protecting the semiconductor chip ( 1 3) from external air. 

With the embodiment thus constituted, the semiconductor chip (13) electrodes 
and the wire conductors (12) corresponding to them are connected by bonding wires (14) 
passing inside the through hole (11a), whose shape is smaller than the external 
dimensions of the semiconductor chip (13), so the mounting area of the semiconductor 
chip (13) on the circuit board (1 1) can be nearly the same as the mounting area when 
using the flip chip system while still using the wire bonding system, and miniaturization 
of the circuit board (1 1) can be achieved. Also, the price of the semiconductor chip (13) 
can bexheaper than the price of a projecting-electrode type of semiconductor chip (13) 
used in the flip chip system, and moreover the manufacturing yield is better than the 
manufacturing yield when using the flip chip system, so cost reduction can be achieved. 
In addition, the bonding area between the chip coat (15) and the circuit board (11) can be 
made smaller than in the conventional example shown in FIG. 1, so stress created within 
the chip coat (15) by the difference in their coefficients of thermal expansion is smaller 
than that in the conventional example shown in FIG. 1 , and the risk of breaking the 
bonding wire (14) due to this stress is reduced, and reliability increases. 

FIG. 4 [sic] is a sectional view showing the mounting part of a semiconductor 
chip on a circuit board in an HlC that is another embodiment of the present invention. 

In the drawing, codes that are the same as the codes in the embodiment shown in 
FIG. 2 indicate equivalent parts, and explanation thereof shall be omitted. (1 6) is an 
insulator whose thickness is greater than the thickness of the semiconductor chip (13) and 
which has a through hole (16a) whose shape is larger than the outer dimensions of the 
semiconductor chip (13) formed therein; it is secured to the circuit board (11) and the 
semiconductor chip (13), which is bonded to the circuit board (1 1), is inserted into the 
through hole (16a). This insulator (16) has the function of keeping the semiconductor 
chip (13) from being struck by external bodies and damaged. 

An embodiment with this sort of constitution has the same effect as the 
embodiment shown in FIG. 2, and the semiconductor chip (13) is protected by the 
insulator (16), so handling it during shipping and so forth is easy. 
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In this embodiment the insulator (1 6) is secured to the circuit board (11), but the 
insulator (16) may also be structurally integrated with the circuit board (11). 

Furthermore, the chip coat (15) was provided in each of the aforesaid 
embodiments, but it is not always necessary to provide the chip coat (15). If the 
semiconductor chip (13) is protected from external air by a glass film or the like, the chip 
coat (1 5) may be dispensed with. Also, the peripheral part of the semiconductor chip 
(13) Was secured to the circuit board (1 1) using adhesive in each of the aforesaid 
embodiments, but this is not always limited to adhesive. The peripheral part of the 
semiconductor chip (13) may be secured to the circuit board (11) using a solder material 
such as solder, or some of the plurality of electrodes of the semiconductor chip (13) can 
be disposed at the peripheral part of the semiconductor chip (13), with these electrodes 
disposed at the peripheral part made into projecting electrodes, and the peripheral part of 
the semiconductor chip (13) can be secured to the circuit board (11) using these 
projecting electrodes. 

As explained above, in the inventive HIC a through hole having a specified shape 
is formed in a circuit board on whose first surface wire conductors are formed, electrodes 
are formed within a region in the center of a semiconductor chip'^ main surface having 
the same shape as the sh^pe of the aforesaid through hole, the peripheral part of the 
aforesaid semiconductor chip's main surface is secured to the aforesaid circuit board's 
secdnd surface so that the aforesaid through hole and the aforesaid electrode formation 
region coincide, and the aforesaid electrodes of the aforesaid semiconductor chip and the 
aforesaid wire conductors are connected by bonding wires passing inside the aforesaid 
through hole, so the mounting area of the aforesaid semiconductor chip on the aforesaid 
circuit board can be approximately nearly the same as the mounting area when using the 
flip chip system while still using the wire bonding system, and the aforesaid circuit board 
can be miniaturized. Also, the price of the aforesaid semiconductor chip can be made 
cheaper than the price of a projecting-electrode type of semiconductor chip used in the 
flip chip system, and moreover the manufacturing yield is better than the manufacturing 
yield with the flip chip system, so the price can be reduced. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(A) is a plan view showing the mounting part of a semiconductor chip on a circuit 
board in one example of a conventional HIC. FIG. 1(B) is a sectional view along line IB- 
IB in FIG. 1(A). FIG. 2(A) is a plan view showing the mounting part of a semiconductor 
chip on a circuit board in an HIC that is one embodiment of the present invention. FIG. 
2(B) is a sectional view along line IIB-IIB in FIG. 2(A). FIG. 3 is a sectional view 
showing the mounting part of a semiconductor chip on a circuit board in an HIC that is 
another embodiment of the present invention. 

In the drawings, (1 1) is a circuit board, (1 la) is a through hole, (1 2) is a wire 
conductor, (13) is a semiconductor chip, (14) is a bonding wire, (16) is an insulator, and 
(1 6a) is a through hole. 

Furthermore, codes that are the same within drawings indicate identical or 
equivalent parts. 

Representative: Nobuichi Kuzuno, Patent Agent, and one other 
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(54) HYBRID INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To reduce the area to be occupied by a circuit 
board by a method wherein a hole smaller in size than the 
semiconductor chip to be attached to the periphery of the hole 
is provided on the circuit board, a multiplicity of wiring 
conductors are fixed to the periphery of the hole, the 
semiconductor chip is bonded to the rear-side opening of the 
through hole, and the electrodes of the chip are connected to 
the front-side wiring conductors by means of wires running 
through the hole. 

CONSTITUTION: A hole 1 la with its size smaller than a 
semiconductor chip 1 3 is cut through a circuit board 1 1 , and 
wiring conductors 12 extend outward on the circuit board 1 1 
from the periphery of the hole 1 la. The periphery of the chip 

13 is fixed with an adhesive tightly to the periphery of the 
rear-side opening of the through hole 1 la and wires 14 are 
connected to the electrodes provided on the chip 13, The wires 

1 4 are let through the hole 1 la to be bonded to the wiring 
conductors 12 on the front side of the circuit board 11 . A 
process follows wherein the upper surface of the chip 13, and 

the wires 14 are sealed by the sealant 15 such as silicone or epoxy. A w ire-bonded device designed in 
this way occupies only the same package area as a flip-chip does regardless of its nature. 
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